Plasma free dopamine: physiological variability and pathophysiological significance.
Dopamine (DA) is the most abundant catecholamines in human plasma and exists mostly in the sulfo-conjugated form (DA sulfate), a biologically inactive metabolite. The paucity of unconjugated DA (PDA) in plasma throws doubt on its physiological significance. However, PDA, when measured with a highly sensitive radioenzymatic method, showed quite different features from norepinephrine and epinephrine in some types of clinical hypertension, lower in essential hypertension and higher in primary aldosteronism and pheochromocytoma. There was a weak but significant correlation between the values of PDA and DA sulfate measured in the same specimens, but DA sulfate was more susceptible to impaired renal function. Upright posture, high salt diets and an intravenous injection of metoclopramide (MCP, 10 mg), a DA receptor antagonist, induced a slight but significant increase in PDA in normal and hypertensive subjects. An intravenous dexamethasone (2 mg) caused a gradual increase in PDA over 150 min after medication, which was completely blocked by concomitant administration of alpha-methyl-p-tyrosine, a tyrosine hydroxylase inhibitor. The responses of PDA to both high salt diets and MCP were blunted in salt-sensitive patients with uncomplicated essential hypertension. The results suggest that DA is not only a precursor of norepinephrine biosynthesis but also plays an inherent role as an active neurotransmitter in the peripheral sympathoadrenal system, and that PDA is a sensitive marker of peripheral dopaminergic activity, which may operate to modulate the cardiovascular and endocrine functions and participate in the pathogenesis of some types of hypertension.